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The cysts are mainly confined to the small bowel, terminal
ileum and caecum. The complications that may occur are
(1) pneumoperitoneum, although Lerner and Gazin3 claim
that this is not due to free air but to accumulations of gas
lying between the muscular and peritoneal layers of the
diaphragm, (2) chronic constipation, (3) intestinal obstruc-
tion due to obliteration of bowel lumen by submucous
cysts, and (4) volvulus or adhesions due to serous or sub-
serous cysts.
On straight X-ray of the abdomen, multiple scattered
rounded translucencie5 may be seen, which bear some
relation to the bowel wall but do not contain fluid levels.
A barium meal and enema will demonstrate multiple polyp-
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and palliative, although claims are made for an antiserum
which is used in Australia. This serum was prepared from
dogs on whom Ixodes holocyclus had been allowed to feed
and has been administered to human patients. In animals a
high degree of immunity may undoubtedly occur. This may
be twofold, viz. a broad non-specific immunity against ticks
causing the animal to become less susceptible to tick infesta-
tion, and those ticks that do attach themselves, to engorge
less avidly; and also a more specific immunity, of short
duration, to the toxic agent itself. 23
SUMMARY
A patient with regional tick paralysis of upper limb muscles
is described.
Transient sensory impairment occurred, and permanent
lower-motor-neurone paralysis ensued.
The offending tick was a male of the genus Hyalomma
truncatum.
A brief account is given of the clinical and aetiological
features of human tick paralysis.
I wish to thank Dr. G. Theiler for identifying the tick and for
other useful information, and Prof. J. F. Brock, to whose ward
the patient was admitted, and Dr. J. J. Burger, Superintendent
of Groote Schuur Hospital, for permission to publish.
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Pneumatosis cystoides intestinalis is characterized by serous,
subserous and submucous gas cysts occurring anywhere
between the stomach and rectum but mainly in the caecum
and terminal ileum. The condition is found most frequently
in males in the 4th-6th decades. It may exist either in asymp-
tomatic and apparently innocuous form, in which the cysts
are of the 'primary' type, or it may be secondary to gastric
or duodenal ulceration, stenotic pyloric lesions, intestinal
obstruction from various causes, acute and chronic appendi-
citis or intestinal parasites.
The symptoms are vorrutmg, abdominal distension,
abdominal pains, constipation, diarrhoea and other results
of interference with transit of the intestinal contents.
identification. Until Malherbe's report in 1952,4 male ticks
were thought to be inoffensive, but the two recorded examples
of regional paralysis due to Hyalomma ticks suggest that the
male of this genus can elaborate a toxin with a restricted
local action and little or no systemic or more widespread
neurological involvement. However, future cases may modify
this concept.
Formerly only gravid females were considered to be capable
of causing tick paralysis, and this gave rise to a widespread
belief that the offending agent was initially localized within
the egg, subsequently diffusing throughout the body of the
tick. '9 It has however been shown that nymphal and larval
forms are capable of causing paralysis. 20 Although the eggs
of certain ticks, including all the Ixodae, have been found to
contain a toxic substance, it is doubtful whether this is the
same as the paralytic agent responsible for tick paralysis!l
The continued presence of a tick is necessary to produce
paralysis, and removal of the tick is as a rule followed by
rapid recovery. This suggests continuous transmission of the
toxic substance, which probably exists in high concentration in
the salivary glands, and makes an infectious agent unlikely.
The mode of spread to the nervous system is uncertain. Some
apparent similarities between this disease and tetanus tempt
one to speculate that diffusion first occurs to the regional
nerves, followed by transmission (in generalized cases) along
the peripheral nerves to the central nervous system.
The toxin or toxins have not been identified. Attempts at
isolating an infective agent have failed, neither has an immune
mechanism been demonstrated, although some immunity may
occur. Paralyses induced in dogs by applying the wood tick
(Dermacentor andersoni) have been shown to be due to
failure in transmission at the neuromuscular junction. This
block in transmission is p'robably due to failure in liberation
or synthesis of acetylcholine at the nerve terminals. The
paralysed muscles contract on rapid close intra-arterial
injections of acetylcholine, neostigmine does not facilitate
transmission in a fully paralysed muscle, and the paralysis is
intensified by curare but uninfluenced by pentamethonium.22
Treatment
The only definitive treatment is immediate removal of the
entire tick. The condition may persist or advance if the head
is left in the skin. Other measures are essentially supportive
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like filling defects of the bowel lumen with the bowel wall
outlined by translucent gas-filled cysts producing a scalloped
bowel margin.
Many theories have been advanced to explain the origin
of the cysts but the one most favoured by KOSS2 is that,
owing to some change in the hydrogen-ion concentration of
the bowel contents, gas diffuses into blocked and stagnant
lymphatics. Anton et al. I consider that it is due to the poor
nutritional state of the patient combined with chronic
obstruction.
Recent literature indicates that the majority of cases are
not diagnosed pre-operatively but are found in the course of
an operation for an associated abdominal complaint, or
during an exploratory laparotomy to exclude multiple
polyposis or a malignant polypoid tumour. One case reported
by McKay5 was diagnosed by barium enema as multiple
polyposis. Another case reported by Rounthwaite et aP was
operated on for a polypoid type of tumour thought by the
radiologist to be malignant. Ramos and Powers6 reported
a case with increasing constipation and lower abdominal
distension which on barium enema was diagnosed as poly-
posis with obstruction of the sigmoid. A hemicolectomy was
performed, and histological examination showed the case to
be one of pneumatosis.
KOSS,2 who in 1952 reviewed 213 cases in American and
European literature, found that in his own series of 33 cases
only 9 were in the large bowel. According to Villaume,8 it is
uncommon in the sigmoid, but isolated cases have been
reported by McGee et al.' and Ramos and Powers. 6
The foil owing case presents such distinctive clinical and
radiological signs, that although there is no histological
proof, there can be no doubt about the diagnosis.
CASE REPORT
Mr. G., aged 47, a European male, was seen in the out-patient
department in 1941 complaining of attacks of abdominal pain.
A barium meal and enema revealed no abnormality. In 1954
he had a coronary thrombosis and in June 1955 a chest X-ray
demonstrated gas under the right dome of the diaphragm. The
case was investigated with the object of excluding a leaking peptic
ulcer. A barium meal revealed some deformity of the duodenal
cap but no definite ulcer. Barium meals repeated on 6 November
and 23 November 1955 were negative. The patient next reported
on 2 December 1958 complaining of abdominal distension and
unsatisfactory emptying of the bowel, and also of rectal -bleeding
which he had been experiencing on and off for many years.
Haemorrhoids were found on clinical examination. A barium
enema revealed multiple polypoidal filling defects and a differential
diagnosis of possible polyposis, faecal masses or gra;:Julomatosis
was suggested. The barium enema was repeated and multiple
translucencies were demonstrated; some were intraluminal but
the majority of the gas cysts were shown outlining the bowel
margins (Fig. I). The sigmoid colon presented a redundant
loop and it was here that the majority of the translucencies were
situated. Some were observed in the descending colon, and a
few scattered cysts in the transverse colon.
In the differential diagnosis the distinction from multiple
polyposis was based on the following features:
1. The greater radiolucency of the filling defects in the barium
column as compared with the soft-tissue density of polypi or
other tumours. The cysts have the same radiolucency as the air
which was used as a medium for double-contrast enema.
2. The change in the shape and size of the gas cysts, with
flattening of the base, when the bowel is distended.
3. Because of the localization of cysts within the bowel wall,
a portion of the translucent defect extends well beyond the con-
tour of the barium column (Fig. 1).
DISCUSSION
An accurate diagnosis of this benign condition was important
because the patient, owing to his previous cardiac infarct,
Fig. I. Barium enema demonstrating translucent filling defects in
bowel lumen and gas cysts outlioing the margins of the sigmoid
colon.
was not a suitable candidate for an exploratory abdominal
operation. Although many cases have been diagnosed initially
as polyposis, the resemblance of pneumatosis to multiple
polyposis is very superficial; certainly in this case the X-ray
features were unequivocal. The cysts were confined largely
to the sigmoid colon, and undoubtedly the patient was
already suffering from this condition in 1955, when a pneumo-
peritoneum was reported.
SUMMARY
A case of pneumatosis cystoides intestinalis is presented.
It is unusual in that the gas cysts are mainly confined to the
sigmoid colon. Although the patient developed a pneumo-
peritoneum in 1955, the cause of this only became obvious
in 1959 at the barium enema examination.
The symptoms, complications and radiology of the con-
dition are briefly discussed and a reference is made to recent
literature.
I wish to thank Dr. K. F. Mills, Superintendent of Johannes-
burg General Hospital, for permission to publish this case, Dr.
Josse Kaye, Chief Radiologist, for his invaluable advice and
encouragement, and Miss Tomkins for the reproduction of the
X-ray film.
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